Ontogeny of hippocampal afterdischarges in the urethane-anesthetized rat.
Experimental studies have shown that seizure manifestations vary as the brain develops. This study investigated the characteristics of afterdischarges in the hippocampal circuits at various ages in the developing rat. Rats from the following post-natal periods were tested: PN 10-11, PN 14-15, PN 17-19, PN 21-23 and PN 25-27. Animals were anesthetized with urethane and recording electrodes placed in the hippocampus bilaterally. Stimulating electrodes were placed in the left CA3 region and in the angular bundle. Afterdischarges were produced in all animals using stimulus trains of 20 or 50 Hz. Rats in the PN 10-11 and 14-15 age groups had afterdischarges that consisted of population spikes in CA1 and broad positive potentials in the dentate gyrus. Between PN 17 and 19, maximal dentate activation, which consists of bursts of large amplitude population spikes in the dentate gyrus, first appeared in response to 20 Hz stimulation to CA3 or either 20 or 50 Hz stimulation to the angular bundle. Rats older than 21 days had afterdischarge patterns like those recorded in the adult. These data indicate that, in the rat, the seizure capabilities of the limbic circuits go through a major transition period around PN 17-19. The appearance of maximal dentate activation marks the ability of the developing rat brain to produce and sustain reverberatory seizure discharges.